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FIG. 6 



operating a plurality of sensor devices 
associated with a plurality of circuits of a 
electricity distribution system to produce 

outputs from said sensor devices that 
represent voltage and current parameters 
of the electricity in the plurality of 
circuits 
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receiving said sensor device outputs in a 
plurality of phasor transducers associated 
with said plurality of circuits 
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converting said sensor device outputs to 
digital data in said phasor transducers 



615 



at said phasor transducers, computing 
phasor data representative of the 
electricity in said circuits 
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outputting said computed phasor data 
from said plurality of phasor transducers 
onto a digital network to which said 
phasor transducers are connected 
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(optional) y 

receiving over the digital network the 
phasor data from a plurality of phasor 
transducers 



computing summation phasor data using 
the phasor data from the plurality of 
phasor transducers 



(optional)^ 

transmitting a synchronizing signal over 
the digital network to said plurality of | 640 
phasor transducers 

: 
: 

J- 

synchronizing the conversion of sensor 
device outputs into digital data based on j 645 
said synchronizing signal 



(optional)jr 
at one of said plurality of phasor 
transducers, measuring a fundamental j 650 
frequency of the electricity in the circuits 



generating said synchronizing signal 
based on said fundamental frequency 
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FIG. 7 



for each one of a plurality of circuits that 
distribute periodic three phase electricity 

in an installation, operating current 
transducers associated with said one of 
said plurality of circuits, wherein each of 
said current transducers provides an 
output representative of an electrical 
parameter of electricity in a respective 
phase conductor of its respective circuit 



receiving in a phasor transducer 
associated with each one of the plurality 
of circuits the outputs from the current 
transducers associated with the respective 
one of the plurality of circuits 
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in each phasor transducer, calculating 
data representative of a phasor of the 
current in the circuit associated with th4* 
current transducers whose outputs are 
received therein 
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from each phasor transducer, transmitting 
said data representative of a phasor onto a 
digital network via a network compatible 
port 
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(optional) in the phasor array processor! 
time aligning the data representative of £ 
phasor from the plurality of phasor j 4 



transducers. 
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(optional) wherein said vector sum is a 
current phasor sum of all current phasor 
arrays from the plurality of phasor 
transducers. 

"(optional) in the phasor array processor 
after computing the vector sum of the 
data representative of a phasor from the 
plurality of phasor transducers, 
transmitting an output to at least one 
protection device associated with one of 
the plurality of circuits whose phasor data; 
was included in the vector sum to open 
said circuit if said vector sum exceeds a 
jjredetennmed value,. 
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in each phasor transducer, converting the 
outputs from the current transducers to 
digital signals 



715 



in a phasor array processor coupled to 
said digital network, receiving data 
representative of phasors from the 
plurality of electrical circuits and 
calculating at least one parameter based 
upon the phasors of the plurality of 
electrical circuits 
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(optional in the phasor array processor, 
computing a vector sum of the data 
representative of a phasor from the 
plurality of phasor transducers. 
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(optional) wherein said vector sum is a 
power phasor sum of all power phasor 
arrays from the plurality of phasor 
transducers. 
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DATA ACQUISITION MODULE 
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Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



AUX BOARD 

-824 



SIGNAL 

CONDITIONING 

CIRCUITRY 

,822 



FIG. 10 



rAuxf!^-{>]- 
'auxs': — >f 



.j - ! 



iAUX4]j— >r 




CALIBRATION 
CONSTANTS 
EEPROM 



840 



•820 

AUXILLARY 
INPUT 
SIGNALS 

SIGNAL 
CONDITIONING 
CIRCUITRY 

823 

MOTHERBOARD 

■825 



CPU BOARD 

-846 



I 



826 



I 



32K BYTE 
RAM 4 
(PRO GRAM) 

— P— - 



DSP BUS 

832 




DIGITAL 
SIGNAL 
PROCESSOR 
(D3P) 

^828 | 



850 



32K BYTE 
RAM 

(DATA) 



PORT 
RAM 



v: 



827 



DIGITAL 
CONVERTER 
(A/D) 



J 



DIGITAL 
CONVERTER 
(A/D) 

830-^ 



A/D BUS 



831 



CALIBRATION 
CONSTANTS 
EEPROM 



821 

[VOLTAGE 
k AND 
CURRENT 

INPUT 
SIGNALS 



834 



EEPROM — , 



REAL 
TIME 
CLOCK 



833 



25SKBYTE 
.NON- 
VOLATILE 
RAM 

3 



oZmicro- 

541 CONTROLLER 
BUS 



>842 _ 
A/D SAMPLE 

CLOCK 



MICRO- 
CONTROLLER 



FUNDAMENTAL 
FREQUENCY TO 
SQUARE WAVE 
. CONVERTER _ 

843- / 

SYNCHRONOUS SERIAL 
BJ8 COMMUNICATIONS BUS 




DIGITAL I/O 
SIGNALS 
844 



DIGITAL 
I/O 

TRANS- 
CEIVERS 

849 



851 
DISPLAY] 



853 1 



I 

! 

1 
I 



OPTICAL 
ISOLATION 

I 



~1 



i 



835 



SERIAL 
COMMUNI- 
CATION „ 
TRANSCEIVERS 



TmGlTAL INPUT/OUTPUT 
^BUS 

845 



TRANSCEIVERS 

I p s riF ^ — 
iRS-23^ RS-405 L 
[sjGNALS_SjGNALSy\ 



847 
ASYNCHRO- 
NOUS 
SERIAL 
COMMUNI- 
CATION BUS 



848 

COMMUNICATIONS 
BOARD 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



DATA ACQUISITION 

MODULE 
OPERATION (CLIENT 

PORTION) 



FIG. 11A 




RETRIEVE SAMPLES 

FROM A/D 
CONVERTER FOR 
EACH OF VI, V2, 
V3.II.I2, 13, 14 

I 



PLACE SAMPLES IN 
INTERNAL STORAGE 



128 
'SAMPLES Of 
EACH CHANNEL 
ACCUMU- 
LATED^ 

YES 



WRITE 
SAMPLES 
FOR EACH 
OF Vl f V2,V3, 
1 1 J 2. 13, 14 

INTO 
SEPERATE 
ARRAYS 



INVOKE 

"write 




INVOKE 




"write 


VALUE" ON 




VALUE" ON 


OUTPUT 1 


— » 


OUTPUT 2 


REGISTER 




REGISTER 


WITH VALUE 




WITH VALUE 


= VI ARRAY 




= V2 ARRAY 



INCREMENT 
UPDATE 
COUNT BY 
7 



INVOKE 
WRITE 

VALUE" ON 
OUTPUT 7 
REGISTER 
WITH VALUE 
= 14 ARRAY 



INVOKE 
"WRITE 

VALUE" ON 
OUTPUT 6 
REGISTER 

WITH VALUE 
= 13 ARRAY 



INVOKE 

"WRITE 

VALUE" ON 
OUTPUT 5 
REGISTER.. 
WITH VALUE 
=12 ARRAY 



INVOKE 

"WRITE 
VALUE" ON 
OUTPUT 3 

REGISTER 
WITH VALUE 
=V3 ARRAY 

4 



INVOKE 

"WRITE 

VALUE" ON 
OUTPUT 4 
REGISTER 
WITH VALUE 
= 11 ARRAY 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 

FIG. 12 





POWER METER 


-vi ! 


MODULE 


- V2 1 




- V3 I 




-11 




12 > 




- 13 I 










1.920 




INPUT 




REGISTERS 



926 



i HVa (NVREG) | 
! HVbtNVREG) 1 



I HVC(NV REGf 



VOLTS MODE (EN REG) 



PT PRIMARY VOLTS 
[NB REG) 



PT SECONDARY VOLTS 
(NB REG) 



CT PRIMARY CURRENT 
(NB REG) 



CT SECONDARY CURRENT U 
(NB REG) 



14 PRIMARY CURRENT 
(NB REG) 



14 SECONDARY CURRENT 
(NB REG) 



POLARITY (EN REG) | - ! 
\ ] [2 POLARITY (EN REG) ~j - j 
■ 1 13 POLARITY (EN REG) T - ![_ 
1 1 PHASE ORDER (EN REG)"1 
! l NORMAL FREQ (EN REGTT - 



PHASE LABELS (EN REG) H j 



HVabtNV REG) 



-VbC(NVREG) 



- WlHNV REGT 



! 



VlritNV REG) 



VCQ (NV REG) 



II (NV REG) 



12 (NV REG) 



- PFLEADC(NVRBG) 



IMNVREG) 



— j T (NV REG) 



HKWQ (NVREG) 



H KWb (NV REGT 



KW'(NV REGS I 



— 1 KVARa (NV REGTl 



— I KVARb(NV REG) I 



HKVARc (NVREG)! 



— 



PFSKSNa (NV REG) 



PFSlGNb (NV REG) 



PFSIGNc (NVREG) 



PFS1GN*(NV REG) 



PFLEADa(NVREG) 



PFLEAPblNV REG) 



PFLEAD'(NVREG) 



PFLAGa (NV REG) 



PFLAGb (NV REGT 



PFLAGC (NV REG) 



- PFLA6MNV REG) 



- VUNBAL (NVREG) 



H IUNBAL (NV REG) 



H14 (NV REGT 



HlRESIDUAL(NVREG) 



-lPHASEREV(BV REG) 



H LINE FREQ (NV REG) 



H EVENT (EV REG) 



HKVARMNVREGTI 
- I KVAQ (NV REG) I 



KVAb(NVREGn 
KVA*(NV REGT1 



924 OUTPUT 
REGISTERS 



922 SETUP 
REGISTERS 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



POWER METER 
MODULE 

OPERATION % 
(CLIENT PORTION) 



FIG. 12 A 



MODULE FLOW CONTROLLER 
TRIGGERS MODULE TO EXECUTE 



INVOKE "READ 
VALUE" METHOD ON 
ALL INPUT REGISTERS 



I 



STORE RESULTS IN 
INTERNAL STORAGE 



INVOKE READ 
VALUE" METHOD ON 
ALL SETUP 
REGISTERS 



STORE RESULTS IN 
INTERNAL STORAGE 




V MODE? 



WIRE Y 



DELTA 




mm w 



\ SINGLE PHASE 



DEMO 



3 WIRE Y 



<5> V 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventors): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 




CALCULATE 
VOLTAGE PHASE 
A TO NEUTRAL 
USING INPUT AND 
SETUP VALUES 



INVOKE "WRITE 
VALUE" METHOD 
ON Va OUTPUT 
REGISTER 



T 



CALCULATE 
VOLTAGE PHASE 
B TO NEUTRAL 
USING INPUT AND 
SETUP VALUES 



I 



INVOKE "WRITE 
VALUE" METHOD 
ON Vb OUTPUT 
REGISTER 



T 



CALCULATE 
VOLTAGE PHASE 
C TO NEUTRAL 
USING INPUT AND 
SETUP VALUES 



I 



INVOKE WRITE 
VALUE METHOD 
ON VC OUTPUT 
REGISTER 



CALCULATE 
VOLTAGE PHASE 
A TO 8 USING 

INPUT AND 
SETUP VALUES 



INVOKE "WRITE 
VALUE" METHOD 
ON Vab OUTPUT 
REGISTER 



FIG. 12B 



CALCULATE 
VOLTAGE PHASE 
B TO C USING 

INPUT AND 
SETUP VALUES 



INVOKE "WRITE 
VALUE METHOD 
3NVDC OUTPUT 



REGISTER 



I 



CALCULATE 
VOLTAGE PHASE 
C TO A USING 

INPUT AND 
SETUP VALUES 



INVOKE "WRITE 
VALUE" METHOD 
ON Vfca OUTPUT 
REGISTER 



CALCULATE 
CURRENT PHASE 
A USING INPUT 
AND SETUP 
VALUES 



T 



INVOKE "WRITE 
VALUE" METHOD 
ON 10 OUTPUT 
REGISTER 



T 



calculate 
Current phase 
e USING input 
AND SETUP 
VALUES 



I 



INVOKE "WRITE 
VALUE" METHOD 
ON lb OUTPUT 
REGISTER 



T 



■ CALCULATE 
CURRENT PHASE 
C USING INPUT 
AND SETUP 
VALUES 



INVOKE "WRITE 
VALUE" METHOD 
ON IC OUTPUT 
REGISTER 



CALCULATE 
CURRENT PHASE 
4 USING INPUT 
AND SETUP 
VALUES 



INVOKE -WRITE 
VALUE" METHOD 
ON 14 OUTPUT 
REGISTER 



I 



CALCULATE 
KW PHASE A 
USING INPUT 

AND SETUP 
VALUES 



I 



INVOKE "WRITE 

VALUE" METHOD 
ON KWa OUTPUT 
REGISTER 



I 



CALCULATE 
KW PHASE 8 
USING INPUT 
AND SETUP 
VALUES 



invoke 'Write 
value" method 

ON KWb OUTPUT 
REGISTER 



CALCULATE 
KW PHASE C 
USING INPUT 

AND SETUP 
VALUES 



INVOKE "WRITE 
VALUE!' METHOD 
ON KWC OUTPUT 
REGISTER 



CALCULATE 
KVAR PHASE A 
USING INPUT 

AND SETUP 
VALUES 



invoke Write 

VALUE" METHOD 
ON KVARd OUTPUT 
REGISTER 



CALCULATE 
KVAR PHASE B 
USING INPUT 

AND SETUP 
VALUES 



I 



INVOKE "WRITE 
VALUE" METHOD 
ON KVARb OUTPUT 
REGISTER 



T 



CALCULATE 
KVAR PHASE C 
USING INPUT 
AND SETUP 
VALUES 



invoke Write 

TALUS' METHOD 
ON KVARC OUTPUT 
REGISTER 



CALCULATE 
KVA PHASE A 
USING INPUT 
AND SETUP 
VALUES 



T 



invoke'Write 

VALUE" METHOD 
ON KVAO OUTPUT 
REGISTER 



CALCULATE 
KVA PHASE B 
USING INPUT 
AND SETUP 
VALUES 



I 



invoke 'Write 

VALUE" METHOD 
ON KVAb OUTPUT 
REGISTER 



T 



CALCULATE 
KVA PHASE C 
USING INPUT 
AND SETUP 
VALUES 



INVOKE "WRITE 
VALUE" METHOD 
ON KVAC OUTPUT 
REGISTER 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/1 09 
Replacement Sheet 



AVERAGE 
LINE TO 
NEUTRAL 
VOLTAGE 
READINGS 



..INVOKE 
WRITE., 
VALUE 
METHOD ON 
Vln" OUTPUT 
REGISTER 



AVERAGE 
LINE TO LINE 
VOLTAGE 
READINGS 



„ INVOKE 
WRITE „ 
VALUE 
METHOD ON 
VII* OUTPUT 
REGISTER 



ADD UP 
CURRENT 
READINGS 



..INVOKE 
WRITE „ 
VALUE ' 
METHOD ON 
I* OUTPUT 
REGISTER 



ADD UP 
KW READINGS 

r 



..INVOKE 
WRITE,. 
VALUE 
METHOD ON 
KW* OUTPUT 
REGISTER 



ADD UP 
KVAR 
READINGS 



„INV0KE 
WjllTE,, 

METHO"DX)N 
K^'OUTpUTl 
REGIST^ 



ADD UP 

KVA 
READINGS 



..INVOKE 
WRITE,, 
VALUE 
METHOD ON 
KVA* OUTPUT 
REGISTER 



FIG. 12C 



CALCULATE 
POWER FACTOR 

PHASE A 
USING INPUT 
AND SETUP 
REGISTERS 



INVOKE %VRITE 
VALUE" METHOD 
ON PFSIGNd 
OUTPUT 
REGISTER 




INVOKE WRITE 
VALUE" METHOD 
ON PFLAGa 
OUTPUT 
REGISTER 



..INVOKE 
WRITE 
VALUE" 
METHOD ON 
PFLEADa 
OUTPUT 
REGISTER 



CALCULATE 
POWER FACTOR 

PHASE B 
USING INPUT 
AND SETUP 
REGISTERS 



INVOKE "WRITE 
VALUE" METHOD 
ON PFSlGNb 
OUTPUT 
REGISTER 




INVOKE "WRITE 
VALUE"METHOD 

ON PFLAGb 
OUTPUT 

REGISTER 



INVOKE 
WRITE,. 
VALUE" 
METHOD ON 
PFLEADb 
OUTPUT 
REGISTER 



^CALCULATE 
POWER FACTOR 
PHASE C 
USING INPUT 
AND SETUP 
REGISTERS 



INVOKE WRITE 
VALUE METHOD 
ON PFSIGNc 
OUTPUT 

REGISTER 




invoke 'Write 

V^UE"METHOD 
ON PFLAGc 
OUTPUT 
REGISTER 



.INVOKE 
WRITE, 
VALUE* 
METHOD 

ON 
PFLEADc 
.OUTPUT 
REG1STER 



CALCULATE 
POWER RECTOR 
TOTAL USING 

INPUT AND 
SETUP 

REGISTERS 



invoke 'Write 

value" method 
ON pfsign* 

OUTPUT 
REGISTER 




invoke 'Write 
value"method 

ON PFLAG* 

OUTPUT 
REGISTER 



..INVOKE 
"WRITE, 
VALUE? 
METHOD 

ON * 
PFLEAD 

OUTPUT 

REGISTER 




Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 12D 




CALCULATE 
UNBALANCE IN 
VOLTAGE 
READINGS 



INVOKE "WRITE 
VALUE" METHOD 

ONVunbal 

OUTPUT REGISTER 



I 



CALCULATE 
UNBALANCE IN 
CURRENT 
READINGS 



I 



INVOKE "WRITE 
VALUE" METHOD 

ON lumbal 

OUTPUT REGISTER 




FIG. 12H 




CALCULATE 
EXAMPLE VALUES 
FOR ALL OUTPUT 

REGISTERS 



1 



INVOKE >RITE 
VALUE" METHOD 

ON OUTPUT 
REGISTER WITH 
EXAMPLE VALUES 



INVOKE ^WRITE 
VALUE" METHOD 
ON lunbal OUTPUT 
REGISTER WITH 
VAUUE = FALSE 



invoke Write 
value" method 

fc)N lunbal OUTPUT 
REGISTER WITH 
VALUE ? FALSE 



INCREMENT 
UPDATE g± 
COUNT BY 37 



1 



INCREMENT 

UPDATE 
COUNT BY 37 



i 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 12E 



CALCULATE 
VOLTAGE PHASE 
A TO B USING 

INPUT AND 
SETUP VALUES 


INVUKc. WKITt 

rt VALUE" METHOD 
ON lb OUTPUT 
REGISTER 






INYUKfc WRlTt 

value" method 

ON Vbb OUTPUT 
REGISTER 


CALCULATE 
CURRENT PHASE 
C USING INPUT 

AND 
SETUP VALUES 




■ 


CALCULATE 
VOLTAGE PHASE 
B TO C USING 

INPUT AND 
SETUP VALUES 


INVOKE "WRITE 

VALUE" METHOD 
ON IC OUTPUT 
REGISTER 


T 




INVOKE "WRITE 
VALUE" METHOD 
ON VbC OUTPUT 
REGISTER 


CALCULATE 
AVERAGE 
PHASE TO PHASE 

VULTAGc 




1 


INVOKE '^WRITE 
VALUE" METHOD 
ON VII* OUTPUT 
REGISTER 


CALCULATE 
VOLTAGE PHASE 
C TO A USING 

INPUT AND 
SETUP VALUES 




• " ii 

. 1 r . • 


CALCULATE 
TOTAL PHASE 
CURRENT 


INVOKE ^RITE 

VALUE" METHOD 
ON Vca OUTPUT 
REGISTER 


■ ■ v 


INVOKE "WRITE 

VMl 1 IF* iiPTUrth 
i: VRL-Ut Mc l nVJU 

ON I* OUTPUT 
REGISTER 


I 


CALCULATE 
CURRENT PHASE 
A USING INPUT 

AND 
SETUP VALUES 




CALCULATE 
TOTAL KW 

AND 
SETUP VALUES 




INVOKE "WRITE 
VALUE" METHOD 
ON |q OUTPUT 
REGISTER 


T • - 


f 


INVOKE "WRITE 
VALUE" METHOD 
ON KW* OUTPUT 


CALCULATE 
CURRENT PHASE 
B USING INPUT 1 

AND 
SETUP VALUES 





CALCULATE 
TOTAL KVAR 
USING INPUT 
AND 
SETUP VALUES 



INVOKE VRITE 
VALUE" METHOD 
ONKVWrOLlTPUT 
REGISTER 



CALCULATE 
TOTAL KVA 
USING INPUT 
AND 
SETUP VALUES 



INVOKE "WRITE 

VALUE" METHOD 
ON KVA'OUTPUT 
REGISTER 



CALCULATE 
POWER FACTOR 
TOTAL USING 
INPUT AND 
SETUP VALUES 



INVOKE WRITE 
VALUE" METHOD 
ON PFSIGN 
OUTPUT 
REGISTER 



INVOKE WRITE 
VALUE" METHOD 
ON PFLAG 
OUTPUT 
REGISTER 



INVOKE \VRITE 

ON Vunbal 
OUTPUT 
REGISTER 



I 



CALCULATE 
UNBALANCE IN 
CURRENT 
READINGS 



INVOKE "WRITE 
VALUE" METHOD 

ON lunbal 
OUTPUT 

REGISTER 




'PHASESXYES 
.REVERSED?: 



1NV0KE"WRITE 
VALUE" METHOD 
ON lunbal 
OUTPUT 
REGISTER 
WITH VALUE 
- FALSE 



T 



INVOKE "WRITE 
VALUE" METHOD 

on lunbal 

OUTPUT 
REGISTER 
WITH VALUE 
-FALSE 




INVOKE VRITE 
VALUE" METHOD 
ON PFLEAD* 
OUTPUT 
REGISTER 



CALCULATE 
UNBALANCE IN 
VOLTAGE 
READINGS 



INCREMENT 

UPDATE 
COUNT BY 17 



1 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



.CALCULATE 
VOLTAGE PHASE 
A TO NEUTRAL 
USING INPUT AND 
SETUP VALUES 



INVOKE "WRITE 
VALUE METHOD 
ON va OUTPUT 
REGISTER 



CALCULATE 
VOLTAGE PHASE 
B TO NEUTRAL 
USING INPUT AND 
SETUP VALUES 



I 



.INVOKE "WRITE 
VALUED/METHOD 
ON VD OUTPUT 
REGISTER 



I 



CALCULATE 
VOLTAGE PHASE 
A TO B USING 

INPUT AND 
SETUP VALUES 



T 



INVOKE WRITE 
VALUE" METHOD 
ON Vob OUTPUT 
REGISTER 



3. 



AVERAGE 
LINE TO 
NEUTRAL 
VOLTAGE 
READINGS 



INVOKE "WRITE 
VALUE" METHOD 
ON Vln OUTPUT 
REGISTER 



.CALCULATE 
CURRENT PHASE 
A USING INPUT 
AND SETUP 
VALUES 



INVOKE WRITE 
VALUE" METHOD 
ON la OUTPUT 
REGISTER 



FIG. 12F 



CALCULATE 
CURRENT PHASE 
B USING INPUT 

AND SETUP 
VALUES 



3" 



INVOKE "WRITE 
VALUE METHOD 
omb OUTPUT 
REGISTER 



I 



CALCULATE 
CURRENT PHASE 
4 USING INPUT 
AND SETUP 
VALUES 



I 



INVOKE "WRITE 
VALUE- METHOD 
ON 14 OUTPUT 
REGISTER 



I 



ADD la AND lb 
CURRENT 
READINGS 



i 



INVOKE WRITE 
VALUED METHOD 
ON I* OUTPUT 
REGISTER 



CALCULATE 
KW PHASE A 
USING INPUT 
AND SETUP 
VALUES 



I 



INVOKE ''WRITE 
VALUE" METHOD 
ON KWa OUTPUT 
REGISTER 



CALCULATE 
KW PHASE B 
USING INPUT 
AND SETUP 
VALUES 



3. 



INVOKE WRITE 
VALUE" METHOD 
ON KWb OUTPUT 
REGISTER 



CALCULATE 
KVAR PHASE A 
USING INPUT 

AND SETUP 
VALUES 



I 



INVOKE "WRITE 
■ VALUE? METHOD 
ON KVARd OUTPUT 
REGISTER 



CALCULATE 
KVAR: PHASE B 
USING INPUT 
AND SETUP 
VALUES 



INVOKE "WRITE 

VALUE",METHOD 
ON KVARb OUTPUT 
REGISTER 



CALCULATE 
KVA PHASE A 
USING INPUT 
AND SETUP 
VALUES 



INVOKE WRITE 
VALUE'mETHOD 
ON KVAa OUTPUT 
REGISTER 



m 



CALCULATE 
KVA PHASE B 
USING INPUT 
AND SETUP 
VALUES 



INVOKE WRrTE 

VALUE'WETHOD 
ON KVAb OUTPUT 
REGISTER 



ADD UP KW 
READINGS 



I 



INVOKE "WRITE 
VALUE METHOD 
ON KW OUTPUT 
REGISTER 



ADD UP KVAR 
READINGS 



INVOKE "WRITE 
VALUE METHOD 
ON KVAR* 
OUTPUT 
REGISTER 



T 



ADD UP KVA 
READINGS 



invoke^vrite 
value'method 

ON KVA 
OUTPUT 
REGISTER 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 




CALCULATE 
POWER RECTOR 

PHASE A 
USING INPUT 
AND SETUP 
REGISTERS 



INVOKE "WRITE 

VALUE" METHOD 
ON PFSIGNa 

OUTPUT 
.REGISTER 




INVOKE WRITE 
VALJUt METHOD 
ON PFLEADa 
OUTPUT 
REGISTER 



INVOKE M WRITE 
VALUE-METHOD 
ON PFLAGQ 
OUTPUT 
REGISTER 



CALCULATE 
POWER FACTOR 

PHASE B 
USING INPUT 
AND SETUP 
REGISTERS 



INVOKE "WRITE 
VALUE METHOD 
ON PFSlGNb 
OUTPUT 
REGISTER 




INVOKE "WRITE 
WIDE" METHOD 

ON PFLEADb 
OUTPUT 
REGISTER 



INVOKE "WRITE 

VALUE"METHOD 
ON PFLAGb 

OUTPUT 
REGISTER 



CALCULATE 
POWER FACTOR 
TOTAL USING 

INPUT AND 
SETUP 

REGISTERS 



FIG. 12G 



INVOKE "WRITE 
VALUE" METHOD 

ON PFSIGN* 
OUTPUT 

REGISTER 




INVOKE "WRITE 
VALUE METHOD 
ON PFLEAD 
OUTPUT 
REGISTER 



INVOKE "WRITE 
VttLUE"METHOD 

ON PFLAG* 
OUTPUT 

REGISTER 



CALCULATE 
UNBALANCE 
IN VOLTAGE 
READINGS 



INVOKE "WRITE 

VALUE METHOD 
ON Vunbal 
OUTPUT 
REGISTER 



T 



CALCULATE 
UNBALANCE 
IN CURRENT 
READINGS 



INVOKE "WRITE 
VALUE H METHOD 
ON lunbal 
OUTPUT 
REGISTER 




INVOKE "WRITE 
VALUE METHOD 
ON lunbal OUTPUT 
REGISTER WITH 
VALUE = FALSE 



INVOKE"WRITE 
VALUE"METH0D 
ON lunba l OUTPUT 

register wnrH 

VALUE - FALSE 



I 



INCREMENT 
UPDATE 
COUNT 
BY 28 




Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



i 



CALCULATE 
VOLTAGE PHASE 
A TO NEUTRAL 
USING INPUT AND 
SETUP VALUES 



INVOKE "WRITE 

VALUE" METHOD 
ON Va OUTPUT 
REGISTER 



CALCULATE 
VOLTAGE PHASE 
C TO NEUTRAL 
USING INPUT AND 
SETUP VALUES 



1 



INVOKE SVRITE 

VALUE" METHOD 
ON VC OUTPUT 
REGISTER 



CALCULATE 
VOLTAGE PHASE 
B TO NEUTRAL 
AS AVERAGE 
OF Va AND VC 



I 



INVOKE WRITE 
VALUE" METHOD 
ON Vb OUTPUT 
REGISTER 



I 



CALCULATE 
VOLTAGE PHASE 
A TO B USING 
1.732* Va 



7 



INVOKE "WRITE 
VALUE" METHOD 
ON Vab OUTPUT 
REGISTER 



FIG. 121 



CALCULATE 
VOLTAGE PHASE 
B TO C USING 
l.732 # Vb 



INVOKE "WRITE 
VALUE-METHOD 
ON Vbc OUTPUT 
REGISTER 



CALCULATE 
VOLTAGE PHASE 
C TO A USING 
1.732* VC 



INVOKE "WRITE 
VALUE METHOD 
ON vca OUTPUT 
REGISTER 



i 



CALCULATE 
CURRENT PHASE 
A USING INPUT 
AND SETUP 
VALUES 



I 



INVOKE "WRITE 
VALUE"METH0D 
ON la OUTPUT 
REGISTER 



CALCULATE 
CURRENT PHASE 
B USING INPUT 
AND SETUP 
VALUES 



I 



INVOKE WRITE 
VALUE* METHOD 
ON lb OUTPUT 
REGISTER 



CALCULATE 
CURRENT PHASE 
C USING INPUT 

AND SETUP 
VALUES 



INVOKE "WRITE 
VALUE"METHOD 
ON IC OUTPUT 
REGISTER 









CALCULATE 
KVAR PHASE C 
USING INPUT 
AND SETUP 

VnLUU 


CALCULATE 
* CURRENT PHASE 
4 USING INPUT 
AND SETUP 
VALUES 


i 


INVOKE "WRITE 
VALUE"METHOD 
ON KVARC OUTPUT 
REGISTER 




INVOKE "WRITE 
VALUE METHOD 
ON 14 OUTPUT 
REGISTER 




^ ■ 


CALCULATE 
KVAR PHASE B 
AS AVERAGE 
OF KVARO 
AND KVARC 


CALCULATE 
KW PHASE A 
USING INPUT 
AND SETUP 
VALUES 




INVOKE "WRrTE 
jjVALUETMETHOD 
ON KVARb OUTPUT 
REGISTER 


7 ■ . : 


INVOKE "WRITE 
VALUE" METHOD 
ON KWO OUTPUT 
REGISTER 




CALCULATE 
KVA PHASE A 
USING INPUT 
AND SETUP 

VMLUCO 


i 


CALCULATE 
KW PHASE C 
USING INPUT 
AND SETUP 
VALUES 


i 

i ■ 


INVOKE "V/RITE 
VALUE" METHOD 
ON KVAa OUTPUT 
REGISTER 


• 1 ' 
> : I... 


INVOKE ? \VRITE 
VALUE" METHOD 
ON K Wc OUTPUT 
REGISTER 




CALCULATE 
KVA PHASE C 
USING INPUT 
AND SETUP 
VALUES 


1 


CALCULATE 
KW PHASE B 
AS AVERAGE 
OF KWO AND 
KWC 


4'.. :---x';. C : '■" ":\f. ' 


INVOKE "WRITE 
VALUE" METHOD 
ON KVAc OUTPUT 
REGISTER 


1 


INVOKE "WRrTE 
VALUE" METHOD 
ON KWb OUTPUT 
REGISTER 


. • | ■:, ,: . 


CALCULATE 
KVA PHASE B 
AS AVERAGE 
OF KVAa 

AND KVAo 




CALCULATE 
KVAR PHASE A 
USING INPUT 
AND SETUP 
VALUES 




INVOKE "WRITE 

VALUE" METHOD 
ON KVAb OUTPUT 
REGISTER 




INVOKE "WRITE 
VALUE" METHOD _ 
ON KVARa OUTPUT 
REGISTER 





Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventors): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



AVERAGE 
LINE TO 
NEUTRAL. 

rMIs 



X 



■INVOKE 
"WRITE. 
VALUE" 
METHOD ON 
Vin* OUTPUT 
REGISTER 



X 



AVERAGE 
LINE TO LINE 
VOLTAGE 
READINGS 

; I -■ ' 



JNVOKE 
WRITE „ 
VALUE 
METHOD ON 
Vll OUTPUT 
REGISTER 



X 



ADD UP 
CURRENT 
READINGS 



X 



VALUE 
METHOD ON 
V OUTPUT 
REGISTER 



ADD UP 
KW READINGS 



X 



-INVOKE 
WRITE „ 
VALUE ' 
METHOD ON 
KW* OUTPUT 
REGISTER 



± 



ADD UP 
KVAR 
READINGS 



T 



INVOKE 
WRITE.. 
VALUE 

METHOD ON. 

KVAR'eKJTPUTl 
REGISTER 



ADD UP 

KVA 
READINGS 



X 



FIG. 12J 



JNVOKE 

mi- 

METHOD ON 
KVA" OUTPUT 
REGISTER 



± 



CALCULATE 
POWER FACTOR 

PHASE A 
USING INPUT 
AND SETUP 
REGISTERS 



T 



invoke"write 
value" method 

ON PFS1GNO 

OUTPUT 
REGISTER 




INVOKE "WRITE 
VALUE METHOD 

REGISTER 



X 



.INVOKE 
'WRITE,, 
VALUE 

METHOD ON 
PFLEADa 
OUTPUT 

REGISTER 



CALCULATE 
POWER FACTOR 

PHASE B 
USING INPUT 
AND SETUP 
REGISTERS 



X 



invoke "Write 
value- method 

ON PFSlGNb 

OUTPUT 
REGISTER 




INVOKE "WRfTE 

vauje!method 

ON PFLAGb 

OUTPUT 
REGISTER 



INVOKE 
"WRITE. 
VALUE 
METHOD ON 
PFLEADb 
OUTPUT 
REGISTER 



CALCULATE 
POWER FACTOR 
PHASE C 
USING INPUT 
AND SETUP 
REGISTERS 



INVOKE "WRITE 
VALUE" METHOD 
ON PFSIGNC 
OUTPUT 
REGISTER 




INVOKE "WRITE 
VALUE 1 ' METHOD 

ON PFLAGC 
OUTPUT 

REGISTER 



INVOKE 
"WRITE, 

VALUE 
METHOD 

ON 
PFLEADc 
OUTPUT 
REGISTER 



CALCULATE 
POWER FACTOR 
TOTAL USING 

INPUT AND 
SETUP 

REGISTERS 



invoke Write 

VALUE METHOD 
ON PFSIGN* 
OUTPUT 
REGISTER 




INVOKE WRITE 
VALUE METHOD 
ON PFLAG* 

OUTPUT 
REGISTER 



INVOKE 
WRITER 
VALUE- 
METHOD 

ON 
PFLEAD* 
OUTPUT 
REGISTER 




II 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 12K 



FIG, 12L 




CALCULATE 
UNBALANCE IN 
VOLTAGE 
READINGS 



INVOKE "WFIITE 
VALUE METHOD 
ON Vunbal 
OUTPUT 

REGISTER 



I 




RECEIVE 
FREQUENCY 
MEASUREMENT 
FROM TPU 
FOR VA 



CALCULATE 
UNBALANCE IN 
CURRENT 
READINGS 



I 



I 



INVOKE "WRITE 
VALUE' METHOD 
ON LINEFREQ 
OUTPUT 
REGISTER 



INVOKE "WRITE 
VALUE" METHOD 
ON lumbal 
OUTPUT 
REGISTER 



END 




INVOKE WRITE 
VAUL^ METHOD 
ON lunbal 
OUTPUT 
REGISTER 
WITH VALUE 
-FALSE 



INVOKE WRITE 
VALUE" METHOD 
ON lunbal 
OUTPUT 
REGISTER 
WITH VALUE 
= FALSE 



INCREMENT 
UPDATE 
COUNT BY 17 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 13 




928 



SCALEDAMALOG (NV REG)~| 
EVENT (EV REG)] — 



ZERO SCALE (NB REG) 
FULL SCALE (MB REG) 
PORT (EN REG) 130 



932 




FIG. 14 



STATE (N V REG) | — 



EVENT (EV REG) 



ZERO SCALE (NB REG) 
FULL SCALE (NB REG) 



OUTPUTMODE (EN REG) - 
PORT (EN REG) 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



ANALOG INPUT 
MODULE 
OPERATION 
(CLIENT PORTION) 



FIG. 13A 



MODULE FLOW 
CONTROLLER TRIGGERS 
MODULE TO EXECUTE 



END 





SCALED ANALOG* 
ZEROSCALE + 

NORMALIZED VALUE 
(FULLSCALE- 
ZEROSCALE) 



1 



EXECUTE WRITE 
VALUE ' METHOD 
ON SCALED ANALOG 
OUTPUT REGISTER 



INCREMENT 
UPDATE 
COUNT 



RECEIVE 
FREQUENCY 
MEASUREMENT 
FROM TPU 



END 



NORMALIZE 
FREQUENCY 
MEASUREMENT 



INVOKE READ 
VALUE? METHOD 
ON ZERO SCALE 
SETUP REGISTER 



I 



INVOKE READ 
VALUE" METHOD 
ON FULL SCALE 
SETUP REGISTER 




Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



ANALOG OUTPUT 
MODULE 
OPERATION 
(CLIENT PORTION) 



FIG. 14A 



MODULE FLOW 
CONTROLLER TRIGGERS 
MODULE TO EXECUTE 




INVOKE "READ 
VALUE" METHOD 

ON PORT 
SETUP REGISTER 




INVOKE READ 
VALUE'' METHOD 

ON SOURCE 
INPUT REGISTER 




INVOKE READ 
VALUE METHOD 
ON ZEROSCALE 
SETUP REGISTER 



I 



INVOKE "READ 
VALUE" METHOD 
ON FULL SCALE 
SETUP REGISTER 





; NORMALIZED OUTPUT 3 

(SOURCE-ZEROSCALE)/ 

(SOURCE-FULLSCALE) 



WRITE OUTPUT TO 
DIGITAL I/O PORT 



INVOKE "WRITE 
VALUE" METHOD 
ON STATE 
OUTPUT REGISTER 



INCREMENT 
UPDATE 
COUNT 



END 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/1 09 
Replacement Sheet 



FIG. 15 



r 



940 



DIGITAL INPUT MODULE 



— 1 STATE (BV REG) ) — 



TRIGGER (DT REG) j — 



EVENT (EV REG) 



INPUTMOPE (EN REG) 

EVLOGMODE (EV RE<3) 
INPOLARHTY (EN REG) 



DEBOUIMCE (NB REG) 
PORT (EN REG) 



FIG. 16 



950 



DIGITAL OUTPUT MODULE 

SOURCE 
FORCE ON 
FORCE OFF 
NORMAL OPERATION 



EVLOGMODE IEN REG) 



OUTPOLAR1TY (EM REG) 



PULSEWIDTH (NB REG) 



PORT (EN REG) 



STATE (BV REGTI 



MODE (BV REG) 



EVENT (EV REG)"] 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



DIGITAL INPUT 
MODULE 
, OPERATION 
(CLIENT PORTION) 



HARDWARE INTERRUPT 
INDICATING STATE 
CHANGE OR MODULE 
FLOW CONTROLLER 
TRIGGERS POLLING 
OPERATION 



FIG. 15A 




INVOKE "READ 
VALUE METHOD 

ON PORT 
SETUP REGISTER 



INITIALIZATION. 



END 




INTERNAL STATE 
; = FALSE 



READ LOGIC 
LEVEL ON PORT 



INVOKE VRITE 
VALUE" ON STATE 
OUTPUT REGISTER 
WITH VALUE 
= FALSE 



NO /DIFFERENT , 
v FROM INTERNAL^ 
STATE? 



YES. 



END 



INVOKE READ 
VALUE METHOD 

ON DEBOUNCE 
SETUP REGISTER 




Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 




FIG. 15B 



INTERNAL LEVEL 
« LOGIC LEVEL 



invoke Tread 
value method 

ON EvLOGMODE 
SETUP REGISTER 



YES 



INVOKE "WRITE 
VALUE METHOD 

ON TRIGGER 
OUTPUT REGISTER 



INCREMENT 
UPDATE 
COUNT 




invoke Write 

VALUE METHOD 
ON EVENT 
OUTPUT REGISTER 
HARDWARE STATE 
CHANGE 



INCREMENT 
UPDATE 
COUNT 



INVOKE "WRITE 
VALUE METHOD 
ON STATE 
OUTPUT REGISTER 
WITH NEW 



INCREMENT 
UPDATE 
COUNT 




Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



DIGITAL OUTPUT 
MODULE 
OPERATION 

(CLIENT PORTION) 



FIG. 16A 



MODULE FLOW 
CONTROLLER TRIGGERS 
MODULE TO EXECUTE 




INVOKE READ 
VALUE" METHOD 

ON PORT 
SETUP REGISTER 




INVOKE READ 

VALUE" METHOD 

ON SOURCE 
INPUT REGISTER 




branchV 

ON \ 
INTERNAL / 
STATED/ 



INITIALIZATION 




INTERNAL STATE 
"NORMALO 



SET HARDWARE 
Dl/O PORT TO 
LOW LEVEL 



I 



INVOKE "WRITE 
VALUE" ON STATE 
OUTPUT REGISTER 
WITH VALUE - FALSE 



INVOKE "WRITE 
VALUE" ON MODE 
OUTPUT REGISTER 
WITH VALUE = FALSE 




NORMALO 



NORMAL I 



PULSE 



FORCEJDN 



FORCE JDFF 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 




INVOKE READ 
\ALUET' METHOD 
ON FORCEON 
INPUT 
REGISTER 



FIG. 16B 




, INVOKE jREAD 
VAU^ METHOD 
ON FORCEOFF 
INPUT 
REGISTER 



INVOKE READ 
VALUE" METHOD 

ON PULSE 
WIDTH SETUP 
REGISTER 




INVOKE 'fcEAD 
VALUE" METHOD 

ON PULSE 
WIDTH SETUP 
REGISTER 



INEW INTERNAL 
STATE -PULSE 



I 



START PULSE 
TIMING 




NEW INTERNAL 
STATE = 
FORCEON 



INVOKE "WRITE 
VALUE" ON MODE 
OUTPUT REGISTER 
WITH VALUE 
-TRUE 



NEW INTERNAL 
STATE = 
FORCEOFF 



INVOKE "WRITE 
VAUUE M ON STATE 
OUTPUT REGISTER 
WITH VALUE 
= TRUE 

t 



INCREMENT 
UPDATE 
COUNT 
BY 2 



SET HARDWARE 
Dl/O PORT 
TO HIGH 
LEVEL 



VALUE" METHOD 
ON EVLOGMODE 
SETUP REGISTER 




INVOKE "WRITE 
VALUE" ON MODE 
OUTPUT REGISTER 
WITH VALUE 
'TRUE 



INCREMENT 
UPDATE 
COUNT 



1 



END 



INVOKE "WRITE 
VALUE" METHOD 
ON EVENT 
OUTPUT REGISTER 
SHOWING 
HARDWARE 
STATE CHANGE 



INCREMENT 
UPDATE 
COUNT 



END 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 




FIG. 16C 




INVOKE iREAD 
VALUE* METHOD 
ON PULSEWIOTH 
SETUP REGISTER 




NEW INTERNAL 
STATE = PULSE 



NEW INTERNAL 
STATE g PULSE 

1 ~ 



START TIMING 
PULSE LENGTH 



1 



INVOKE "WRITE 
VALUE-ON MODE 
SETUP REGISTER 

WITH VALUE 
-FALSE 



T 



INVOKE "WRITE 
VALUE" METHOD 
ON STATE OUTPUT 
REGISTER WITH 
VALUE = TRUE 



I 



INCREMENT 
UPDATE COUNT 
BY 2 



SET HARDWARE 
Dl/O PORT TO 
HIGH LEVEL 



INVOKE READ 

VALUE" METHOD 
ON EVLOGMODE 
SETUP REGISTER 



INCREMENT 
UPDATE 
COUNT 



I 



END 



INVOKE "WRITE 
VALUE" METHOD 
ON EVENT 
OUTPUT REGISTER 
SHOWING 
HARDWARE 
STATE CHANGE 




Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



1 



INVOKE fcEAD 
VftULJE" METHOD 
ON FORCEON 
INPUT 
REGISTER 



FIG. 16D 




INVOKE "READ 
VAUJE" METHOD 
ON FORCE OFF 
INPUT 
REGISTER 



INVOKE READ 
VALUE METHOD 

ON PULSE 
WIDTH SETUP 

REGISTER 



NEW INTERNAL 



STATE? 



PULSE 





INVOKE READ 
VALUE" METHOD 

ON PULSE 
WIDTH SETUP 
REGISTER 



END 



NO/PULSE- 
WIDTH = 

YES 



START PULSE 
TIMING 



NEW INTERNAL 
STATE s 
FORCEON 



X 



NEW INTERNAL 
STATE* 
FORCEOFF 



INVOKE N/VRITE 

VALUE u ON MODE 
OUTPUT REGISTER 
WITH VALUE 

V- ; ^TRUE:-' ; -r- ::>: -: 



INVOKEfWRITE 
VALUE" ON STATE 
OUTPUT REGISTER 

WITH VALUE 
= TRUE 



1 



1 



INVOKE "WRITE 
VALUE ON MODE 
OUTPUT REGISTER 
WITH VALUE 
= TRUE 



INCREMENT 
UPDATE 
COUNT 
BY 2 



SET HARDWARE 
Dl/O PORT 
TO LOW 
LEVEL 'm 



INCREMENT 
UPDATE 
COUNT 



n 



END 



INVOKE "WRITE 
VALUE" METHOD 

ON EVENT 
OUTPUT REGISTER 
SHOWING 
HARDWARE 
STATE CHANGE 




INVOKE READ 
VALUE" METHOD 
ON EVLOGMODE 
SETUP REGISTER 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 16E 




X. YES 
SOURCE ^ 
TRUE?, 



NEW INTERNAL 
STATE— 
NORMALO 



INVOKE "READ 
VALUE" METHOD 
ON EV LOG MODE 
SETUP REGISTER 




INVOKE "WRITE 
VALUE METHOD 
ON STATE OUTPUT 
REGISTER WITH 
VALUE - FALSE 



INCREMENT 
UPDATE 
COUNT 



INVOKE READ 
VALUE" METHOD 

ON PULSE 
WIDTH SETUP 
REGISTER 



SET HARDWARE 
Dl/O PORT 
TO LOW 
LEVEL 





INVOKE "WRITE 
VALUE" METHOD 

ON EVENT 
OUTPUT REGISTER 
SHOWING 
HARDWARE 
STATE CHANGE 



END 



I 



INCREMENT 
UPDATE 

COUNT 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/1 09 
Replacement Sheet 



FIG. 16F 




NEW INTERNAL 
STATE = 
NORMAL I 



INVOKE \VRITE i 
VALUE METHOD 
ON STATE OUTPUT 
REGISTER WITH 
VALUE -FALSE 



INVOKE WRITE 
VALUE" METHOD 
ON MODE OUTPUT 
REGISTER WITH 
VALUE = FALSE 



INVOKE READ 
VALUE" METHOD 
ON EVLOGMODE 
SETUP REGISTER 



SET HARDWARE 
Dl/O PORT TO 
LOW LEVEL 



INCREMENT 
UPDATE COUNT 
BY 2 




INVOKE WRITE 
VALUE METHOD 
ON EVENT 
OUTPUT REGISTER 
SHOWING 
HARDWARE 
STATE CHANGE 



END 







INCREMENT 
UPDATE 
COUNT 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 




FIG. 16G 



INVOKE 
READ 
VALUE? 
METHOD ON 
FORCEOFF 

INPUT 
REGISTER 




NEW 
INTERNAL 
STATE " 
FORCE OFF 



INVOKE 
WRITE,, 
VALUE" 
METHOD ON 
STATE 
OUTPUT 
REGISTER 
WITH VALUE 
= FALSE 



INCREMENT 
UPDATE 
COUNT 



INVOKE "READ 
VALUE METHOD 
ON NORMAL 

SETUP 
REGISTER 



INVOKE READ 
VALUE METHOD 
ON EV LOGMODE 
REGISTER 



m 



SET HARDWARE 
Dl/O PORT 
TO LOW 
LEVEL 



END 





YES 



INVOKE "WRITE 
VALUE METHOD 

ON EVENT 
OUTPUT REGISTER 
SHOWING 
HARDWARE 
STATE CHANGE 

* 



END 



INCREMENT 
UPDATE 
COUNT 




NEW INTERNAL 
STATE = 
NORMALO 



INVOKE WRITE 
VALUE" METHOD 
ON STATE OUTPUT 
REGISTER WITH 
VALUE = FALSE 



NEW INTERNAL 
STATE = 
NORMAL I 



INCREMENT 
UPDATE 
COUNT 



END 



INVOKE "WRITE 
VALUE" METHOD 
ON MODE OUTPUT 
REGISTER WITH 
VALUE = FALSE 



SET HARDWARE 
Dl/O PORT TO 
LOW LEVEL 



INCREMENT 
UPDATE 
COUNT 
BY 2 



INVOKE "READ 
VALUE METHOD 
ON EV LOGMODE 
SETUP REGISTER 



INVOKE "WRITE 
VALUE" METHOD 
ON MODE OUTPUT 
REGISTER WITH 
VALUE = FALSE 



£ 




END 



INCREMENT 
UPDATE 
COUNT 



INVOKE \VRITE 
VALUE" METHOD 

ON EVENT 
OUTPUT REGISTER 
SHOWING 
HARDWARE 
STATE CHANGE 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No,: 6270/109 
Replacement Sheet 



2 



FIG. 16H 



INVOKE 
"READ., 
VALU£ 
METHOD ON 
FORCEON 
INPUT 
REGISTER 




NEW 
INTERNAL 
STATE = 
FORCE ON 



„ INVOKE 
WRITE 
VALUE" 
METHOD ON 
STATE 
OUTPUT 
REGISTER 
WITH VALUE 
= TRUE 



INCREMENT 
UPDATE 
COUNT 



INVOKE READ 
VALUE^ METHOD 
ON NORMAL 

SETUP 
REGISTER 



INVOKE "READ 
VALUE" METHOD 
ON EVLOG MODE 
SETUP REGISTER 



END 



Kl „ , ftORMAl^ 
NO/' REGISTER 
TRIGGERED?, 



YES 



INVOKE 
WRITE 
VALUE 
METHOD ON 
MODE 
OUTPUT 
REGISTER 
WITH VALUE 
"FALSE 



X 




a 



SET HARDWARE 
Dl/O PORT 
TO HIGH 
LEVEL 



INVOKE vWRITE 
VALUET METHOD 

ON EVENT 
OUTPUT REGISTER 
SHOWING 
HARDWARE 
STATE CHANGE 



END 





INCREMENT 




UPDATE 




COUNT 




NEW INTERNAL 
STATE = 
NORMAL I 



INVOKE WRITE 
VALUE" METHOD 
ON STATE OUTPUT 
REGISTER WITH 
VALUE - TRUE 



INCREMENT 
UPDATE 
COUNT 



SET HARDWARE 
Ol/O PORT TO 
HIGH LEVEL 



NEW INTERNAL 
STATE = 
NORMALO 



END 



INCREMENT 
UPDATE 
COUNT 
BY 2 



INVOKE ^RITE 
VALUE" METHOD 
ON MODE OUTPUT 
REGISTER WITH 
VALUE s FALSE 



invoke "read 
valueHviethod 
on evlog mode 

SETUP REGISTER 




INVOKE VVR1TE 
VALUE" METHOD 

ON EVENT 
OUTPUT REGISTER 
SHOWING 
HARDWARE 
STATE CHANGE 



END 



INCREMENT 
UPDATE 
COUNT 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 17 



V': 



BASE / 
CLASS \ 



, S;-" V— ---- 

/REGISTER/ .•; MODULE ( 



+> - 



v w — 



FIG. 17A 



/'SCHEMA 
REG 




/ BOOLEAN ; 
' VARIABLE { 
REG 



LOG VIEW / 

: REG V 



'REGISTER 



' ENUMERATED ' 
REG 




- 

/ EVENT 
— k VIEW 
EVENT / ^ REG 
-REG \ 



s • 



/ NUMERIC / 
^ REG « 



/ DELTA 
REG 




' NUMERIC 
BOUNDED 
^ REG 



/ NUMERIC 
L' VARIABLE 
^ REG 




WAVEFORM) 
^ REG /' 



' ARRAY 
REG 



a:-; 



- BOOLEAN ; / LOG 
X ARRAY ;' ^ REG 

\REG,.„; " ■ 



/NUMERIC"} 
ARRAY { 



/ eventlog"; 

REG -:> / ;" : 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 17B 



/EVENT 
( VIEW ( 
- n MODULE '. 



A 



/ POWER 
/ METER 
MODULE 



--log view; 

MODULE f 



/ LOG ) 
( SCHEMA ^ 
N MODULE j 



/ EVENTSCHEMA / 
MODULE ; 




/SETPOINT; 



•'x MODULE f- 



/label"""; 

< MODULE <--- 



x.N_ 



/manager ; 

K MODULE 



FIG. 17C 




ANALOG 
OUTPUT 
MANAGER 



5 





ANALOG 




INPUT 




MANAGER 



ANALOG 
OUTPUT 
MODULE*! 



ZERO SCALE] 
FULL SCALEl 
PORT 1 



STATE | 



EVENT 



SOURCE J 



SETPOINT 
MANAGER 




ANALOG 




OUTPUT 




MODULE *2 





ANALOG 
OUTPUT 
MODULE *N 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/1 09 
Replacement Sheet 



FIG. 18 

MOD ULE HANDLE! 



/ REGISTER I Vi 
( REGISTER N V 

ACCESSED USING 

REGISTER 

METHODS 



MODULE 



C CLASS (CD 


) 


C NAME(S) 


) 


C LABEL(S) 





C METHOOSECURrTYtMjSE) 1 

i 

C METHODSECURITV(M 1 SE) ) 



( OWNERS(AH) 



J 



ACCESSED USING BASE 
.CLASS LMETHODS_ j 



( INPU1 
UAH) 



IT HANDLES XOUPUT HANDLES) 



< SETUP HANDLES (AH) ) 

( SETUPCOUNTER(C) 1 

( UPDATECOUNTER(C) ) 

C UPOATEPERIOO(N) ^ 

C modui .f:sf:curity(se"D 

ACCESSED USING MODULE 
METHODS 



t-J REGISTER (RXX) 
I OR MODULE 



REGISTERN (RXX) 
OR MODULE 



REGISTERS ACCESSED USING REGISTER 

METHODS 
MODULES ACCESSED USING MODULE 

METHODS 




REGISTER 1 
(RXX) 



K REGISTERN 
(RXX) 

S ACCESSED USING' 
2 REGISTER 
\ METHODS < 



FIG. 19 



863 



869a 




87( £ , , 864a 

" ' H ~REGISTER | — J 



y H R£GlSTER~k 



* * ^- 2a SETUP REGISTERS 



870n 
861 



864n 



872n--7 



B67a 



-867n 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



MODULE 
METHOD 
INVOCATION 
RESPONSE 



METHOD 
INVOKED 
ON MODULE 



FIG. 19A 



REAO; 
sCLASS^ 

NO] 



YES 



RETURN 
GLASS 



READ: 
.NAME?. 



YES 


RETURN 


> ■ »■ 


NAME 



READ 
*U\BEL2, 

NO 



YES 



RETURN 
LABEL 



WRITI 
.LABEL? 

NOl 



YES 



RETRIEVE 
NEW LARFI 


,' ' . fe 


WRITE 
NEW 
LABEL 


FROM 
MESSAGE 





RETURN 
TRUE 



READ 
SECURITY 
• L^ 

noY 



YES 



RETRIEVE METHOD 
BEING QUERIED 
FROM MESSAGE 



RETURN SECURITY 
LEVEL OF THIS 
METHOD .ON THIS 
MODULE 



71EAD 
-ftLLSECURr 
JLEVELS?. 

NO; 



YES 



RETURN LIST OF 
METHODS AND 
SECURITIES FOR 
THIS MODULE 



READV YES 



RETURN MODULE 
MANAGER'S HANDLE 



NO, 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



RETRIEVE CLASS 
BEING QUERIED 
FROM MESSAGE 




FIG. 19B 



^MODULE DE^ 




RETURN 
TRUE 






NO 




RETURN 


NO 1 " 


FALSE 





RETURN 




TRUE 



RECORD 
NEW 
INPUT 
HANDLES 



DETERMINE 
REQUIRED 
UPDATE 
PERIOD 



RETURN LIST OF 

ACCEPTABLE 
INPUT REGISTER 
CLASSES 



RETURN 

false: 



CALL MODULE FLOW 
CONTROLLER (SERVER 
PORTION) INDICATING 
UPDATE PERIOD 



RETURN LIST OF 
OUTPUT REGISTER 
HANDLES 



1 



INCREMENT MODULE 
SETUP COUNTER 



I 



RETURN 
TRUE 



RETURN UST OF 
SETUP REGISTER 
HANDLES 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 19C 




RETURN 
EXCEPTION 



RETURN NUMBER OF 
TIMES MODULE HAS 
BEEN 
RECONFIGURED 



RETURN NUMBER OF 
TIMES MODULE HAS 

UPDATED ITS 
OUTPUT REGISTERS 



RETURN MAXIMUM 
RATE MODULE CAN 
UPDATE OUTPUT 
REGISTERS 



RETURN MODULE 
SECURITY LEVEL 



FIG. 20 



961- 



962 



960 



AND/OR MODULE 
SOURCE 1 

SOURCE N 



CALCMODE (EN REG) \ — 



EV LOG MODE (EN REG) | — 1 



RESULT (BV REG) 



1\- 



EVENT (EV REG) I 

\. 



964 



963 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 20A 



MODULE FLOW CONTROLLER 
TRIGGERS OPERATION 



AND/DR MODULE 

OPERATION 
(CLIENT PORTION) 




INVOKE READ VALUE 
METHOD ON ALL 
INPUT REGISTERS 




YES 



NO 




* 


END 



FIG. 21 



SETPOINT MODULE 

SOURCE 
ENABLE 
RESET 



HIGH LIMIT (NB REG) 



LOW LIMIT (NB REG) 



TD OPERATE (NB REG) 



TP RELEASE (NB REG) 



INPUT MODE (EN REG) h 



|EVAL MODE (EN REG) h 



| EVENTPRI (NB REG) 



972 



STATUS (BV REG) 



TRIGGER (DT REG) 



EVENT (EV REG) 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventors): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 20B 





INVOKE READ VALUE 
METHOD ON MODE SETUP 
REGISTER - - MODE VALUE? 



£ 



AND 



INVOKE READ 
VALUE METHOD 
ON ALL INPUTS- 
CALCULATE AND 
ON ALL VALUES 



I 



NAND 



INVOKE READ 
VALUE" METHOD 
ON ALL INPUTS- 
CALCULATE NAND 
ON ALL VALUES 




INVOKE READ 
VALUE* METHOD 
ON ALL INPUTS- 
CALCULATE OR 
ON ALL VALUES 



J 



INVOKE "READ VALUE" 
METHOD ON RESULT REGISTER 



DOES 
CALCULATION 
mm FROM RESULTi 
REGISTER? 



2 



YES 



INVOKE \VRITE VALUE METHOD 
ON RESULT REGISTER WITH 
VALUE" CALCULATION RESULT 



1 



i 



END 



INCREMENT UPDATE 
COUNT BY I 



T 



INVOKE "READ VALUE" METHOD ON 
EVENT LOG MODE SETUP REGISTER 



EVENT 
LOG MODE- 
LOG ON ?_ 

NO] 



YES 



INVOKE WRITE VALUE METHOD ON 
EVENT REGISTER FOR EVERY INPUT 
WHICH HAS CHANGED -INCREMENT 
UPDATE COUNT EACH TIME EVENT 
REGISTER IS WRITTEN 



END 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 21 A 



MODULE FLOW CONTROLLER 
TRIGGERS OPERATION 



SETPOINT MODULE 
OPERATION (CLIENT 
PORTION) 



INVOKE READ VALUE 
METHOD ON ALL 
INPUT REGISTERS 




INVOKE "WRITE VALUE" 
METHOD ON EVENT RB3ISTER 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/1 09 
Replacement Sheet 



FIG. 21B 




INVOKE READ VALUE METHOD ON 
I NPUT AND EVAL MODE SETUP 
REGISTERS. 



LESS THAN.ABSOLUTE ^ AlUATl0N M 0DE>^ GREATERTHAN > SlgNEP 

INPUT MODE ? 



LESS THAN, 
SIGNED 



GREATER THAN, 
ABSOLUTE 



1S0URCE R^flSr^URCE REG\ <-1souReE ^^>S^i^^^ 
<U3W LlM? ^y^ <LOW imf^ %s>HIGH LlMj^j^HlGH LIM? 

ENDl^V^ J^r^ fENDl 



YES 



YES, 



INVOKE READ VALUE METHOD ON 
TDO PER ATE SETUP REGISTER 



YES 




I NVOKEWRITE VALUE" METHOD 

ON STATUS OUTPUT REG WITH 
VALVE ON 



INVOKE" WRITE VALUE"METHOD 
ON TRIGGER OUTPUT REG 



INVOKE'wRITE VALUE** METHOD 
ON EVENT OUTPUT REG 



I 



INCREMENT UPDATE COUNT BY 3 



I 



SWITCH TO ACTIVE STATE 



] 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 21C 





INVOKE 'fcEAD VALUE" METHOD ON INPUT 
MODE AND EVAL MODE SETUP REGISTERS 



LESS THAN, 
ABSOLUTE 



GREATER THAN, 
EVALUATION MODE?,^ SIGNED 
INPUT MODE? 



LESS THAN, 
SIGNED 





LOWUM1 
YES 



INVOKE "READ VALUE" METHOD ON 
TD RELEASE SETUP REGISTER 




END 



INVOKE "WRITE VALUE" METHOD 

ON STATUS OUTPUT REG 
WITH VALUE OFF 

* 



INVOKE "WRITE VALUE" METHOD 
ON TRIGGER OUTPUT REG 



INVOKE "WRITE VALUE" METHOD 
ON EVENT OUTPUT REG 



I 



INCREMENT UPDATE 
COUNT BY 3 






:• V- ' - 




SWITCH TO PICKUP STATE 










END 





Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



UJ o w 

=3o 



IE 




^3 



o 



liJ_l 



V 



o 

to 



£jg UJ UJ UJ 



X 

OS 



8 



S 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/1 09 
Replacement Sheet 




Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 

o 
o 








CM 






* 














< 






< 




< 









Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



MANAGER 
METHOD 
INVOCATION 
RESPONSE 



METHOD INVOKED 
ON MANAGER 



FIG. 25A 



READ" 
sCLASSt 

NCS] 



YES 



RETURN 
CLASS 



'REALr 

mm?. 



YES 



RETURN 
NAME 



REAtr 
4_ABEL^ 

NO 



YES 


RETURN 


> > 


LABEL 



"WRITE 
.LABELt 

no] 

/ READ N 
SECURr 
.LEVELS 

no; 

READ" 
^LLSECURf 
.LEVELS?. 



NOJ 



YES 



RETRIEVE NEW 
LABEL FROM 
MESSAGE 



WRITE 

NEW 
LABEL 



RETURN 
TRUE 



YES 



RETRIEVE 
METHOD 
BEING QUERIED 
FROM MESSAGE 



RETURN SECURITY 
LEVEL OF THIS 
METHOD ON THIS 
MANAGER 



YES 



RETURN LIST OF 
METHODS AND 
SECURITIES FOR THIS 
MANAGER 



READ" 
PARENT 
ANDLE3, 



YES 



RETURN FEATURE 
MANAGER'S HANDLE 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/1 09 
Replacement Sheet 

o 
o 
rsi 




Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FEATURE 
MANAGER 
METHOD 
INVOCATION 
RESPONSE 



FIG. 26A 



METHOD INVOKED 
ON FEATURE 
MANAGER 




YES 


RETURN 




CLASS 



YES 


RETURN 




NAME 



YES 


RETURN 
LABEL 









RETRIEVE NEW 
LABEL FROM 
MESSAGE 




WRITE 
NEW 
LABEL 


_H RETURN 
|J TRUE 








RETRIEVE 
METHOD 
BEING QUERIED 
FROM MESSAGE 


— » 


RETURN SECURITY 
LEVEL OF THE 
FEATURE 
MANAGER 



YES 



RETURN LIST OF 
METHODS AND 
SECURITIES FOR THE 
FEATURE MANAGER 



v 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 

FIG.26B 




RETURN 
EXCEPTION 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventors): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



METHOD INVOKED 
ON REGISTER 



READ 
.CLASS*, 

NO^ 

.NAME? 
NO, 

"READ^ 
4-ABEL?^ 

NO 



YES 



RETURN 
CLASS 



BOOLEAN 
REGISTER METHOD 
INVOCATION 
RESPONSE 



YES 


RETURN 




NAME 



YES 


RETURN 


> 


LABEL 



"WRITEVYES 
.LABEL?, 

NO] 

, "REAbX YES 
SECURI1 
.LEVELS 

NO! 



RETRIEVE NEW 
LABEL FROM 
MESSAGE 




RETRIEVE 
METHOD 
BEING QUERIED 
FROM MESSAGE 



RETURN SECURITY 
LEVEL OF THIS 
METHOD ON THIS 
REGISTER 



YES 



READ" 

"ALL SECURITY" 
.LEVELS ?^ 



NO' 

READ\ YES 
PARENT 
sHANDLE^ 

NO^ 

'READ\ YES 
v OWNERS?. 



RETURN LIST OF 
METHODS AND 
SECURITIES FOR THIS 
REGISTER 



RETURN HANDLE OF 
MODULE THIS 
REGISTER IS 
PERMANENTLY 
CONNECTED TO 



NOJ 



RETURN LIST OF 
HANDLES THAT THIS 
REGISTER IS 
CONNECTED TO 



FIG. 27A 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 27B 




RETRIEVE CLASS 
BEING QUERIED 
FROM MESSAGE 



READ 
TIME? 



YES 




RETURN 
TRUE 



RETURN 
"~* H FALSE 



RETURN TIME 
REGISTER LAST HAD 

"WRITE VALUE" 
INVOKED ON IT 



RETURN 
TRUE 



READ 
S VALUE? - , 

NO 



WRITE 

..VALUE?, 



YES 



YES 



NO 



NO] 



RETURN VALUE 
CURRENTLY STORED 
IN REGISTER 



RETRIEVE VALUE 
IN METHOD 
INVOCATION 
MESSAGE 



RETURN ON 
LABEL 



WRITE VALUE 
TO INTERNAL 
STORAGE 



RETURN 
TRUE 




RETURN ON 
LABEL 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 

Replacement Sheet 

FIG.27C 



WRITE NEW 




RETURN 
EXCEPTION 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



METHOD INVOKED 
ON REGISTER 



ENUMERATED 
REGISTER 
METHOD 
INVOCATION 
RESPONSE 



r READ 
XLASS?^ 

Not 



FIG. 28A 



YES 



RETURN 
CLASS 



READ > 
.NAME?. 

NO 

J-ABEL?. 
NO*! 



YES 



RETURN 
NAME 



YES 



RETURN 
LABEL 



'writeV^s 

4_A5EL^^ * 
NO, 



RETRIEVE NEW 
LABEL FROM 
MESSAGE 



WRITE 




NEW 


— *• 


LABEL 





RETURN 
TRUE 



jreadxyes 
'Security 

sLEVELt 
NO, 



READ >< YES 
5ALL SECURITY^— * 



RETRIEVE 

METHOD 
BEING QUERIED 
FROM MESSAGE 



RETURN SECURITY 
LEVEL OF THIS 
METHOD ON THIS 
REGISTER 



.LEVELS? 

no; 

"READ" 
PARENT 
JHANDLE^ 



RETURN LIST OF 
METHODS AND 
SECURITIES FOR THIS 
REGISTER 



YES 



RETURN HANDLE OF 
MODULE THIS 
REGISTER IS 
PERMANENTLY 
CONNECTED TO 



READ 
lOWNERS?. 



1yes; ; 



RETURN LIST OF 

HANDLES THAT THIS 
REGISTER IS 
CONNECTED TO 



NO 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 28B 



YES 



NO 



RETRIEVE CLASS 
BEING QUERIED 
FROM MESSAGE 



tHECKXYES 
V SANITY?> 



THIS 
REGISTERS YES 
DERIVED FROM 
THAT 



RETURN 
TRUE 



NO 



iEGl* 
OPERATING 
XORRECTLY^ 



NO 



RETURN 
FALSE 



NOl 



REACT 
TIME?. 

NO 



YES 



YES 



RETURN TIME 
REGISTER LAST HAD 
"WRITE VALUE" 
INVOKED ON IT 



RETURN 
TRUE 



"READ 
.VALUE*, 

NO 



'WRITE 
sVALUE^ 

NO. 



YES 



RETURN VALUE 
CURRENTLY STORED 
IN REGISTER 



WRITE VALUE 
TO INTERNAL 
STORAGE 



RETURN 
TRUE 



YES 



RETRIEVE VALUE 
IN METHOD 
INVOCATION 
MESSAGE 




RETURN 
FALSE 



RETURN LIST OF 
ACCEPTABLE 
ENUMERATIONS 



RETURN 
EXCEPTION 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



METHOD INVOKED 
ON REGISTER 



FIG. 29 A 



NUMERIC 
REGISTER 
METHOD 
INVOCATION 
RESPONSE 



sO-ASS?, 
NcSt 



YES 


RETURN 


> — > 


CLASS 



YES 


RETURN 


>.;,■:■> 


NAME 



'REAfrx^S; 
.JLABEL? > - ^ 

NO 



RETURN 
LABEL 



'WRTTENYES 
J.ABEL? 

NO- 



RETRIEVE NEW 
LABEL FROM 
MESSAGE 





WRITE 






NEW 






LABEL 





RETURN 
TRUE 



'READXYES 
'SECURITY 
.LEVEL?, 



RETRIEVE 
METHOD 
BEING QUERIED 
FROM MESSAGE 



RETURN SECURE 
LEVEL OF THIS 
METHOD ON THIS 
REGISTER 



NO 

READ ^S, YES 
rALL SECURITY 
.LEVELS^ 

Na 

READN. YES 
PARENT 
^IANDUE?> 

no; 

"REAbN^ YES 
'OWNERS?. 



RETURN LIST OF 
METHODS AND 
SECURITIES FOR 
THIS REGISTER 



RETURN HANDLE 
OF MODULE THIS 
REGISTER IS 
PERMANENTLY 

CONNECTED TO 



NO, 



RETURN LIST OF 
HANDLES THAT THIS 
REGISTER IS 
CONNECTED TO 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 29B 




RETRIEVE CLASS 
BEING QUERIED 
FROM MESSAGE 



THIS 
REGISTER^ YES 
DERIVED FROM 
THAT 

sCLASS?, 



RETURN 
TRUE 



"CHECKWES 
vSANlTY?. 



'REGISTERS 
OPERATING 

.CORRECTLY?- 



YES 



no 


RETURN 






FALSE 




return time 
register last had 
"write value" 
invoked on it 



RETURN 
TRUE 



RETURN VALUE 
CURRENTLY STORED 
IN REGISTER 



WRITE VALUE 
TO INTERNAL 
STORAGE 



RETURN 

; :^TRUE--:^ 



'WRITE YES 
.VALUER 

NO 



RETRIEVE VALUE 
IN METHOD 
INVOCATION 
MESSAGE 




RETURN 
EXCEPTION 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventors): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



METHOD INVOKED 
ON REGISTER 



FIG. 30A 



NUMERIC 
BOUNDED 
REGISTER 
METHOD 
INVOCATION 
RESPONSE 



'READ" 
.CLASS?. 

NO^ 

HEA& 
NAME?. 

NO* 

^EAD^ 
LABEL?, 

NO 



"WRITE 
1.ABEL?. 

NO 



YES 


RETURN 




CLASS 



YES 



RETURN 
NAME 



YES 


RETURN 




LABEL 



YES 



RETRIEVE NEW 
LABEL FROM 
MESSAGE 



WRITE 
NEW 
LABEL 



RETURN 
TRUE 



READXYES 
'SECURfTY 
.LEVEL?. 



RETRIEVE 
METHOD 
BEING QUERIED 
FROM MESSAGE 



RETURN SECURITY 
LEVEL OF THIS 
METHOD ON THIS 
REGISTER 



NO 

READ X- YES 
fALL SECURITY^ 
.LEVELS?., 

NO 

READX YES 
PARENT^ 
.HANDLE?., 

NO 

"READXtYES 
J0WNERS?>— * 



RETURN LIST OF 
METHODS AND 
SECURITIES FOR 
THIS REGISTER 



RETURN HANDLE 
OF MODULE THIS 
REGISTER IS 
PERMANENTLY 

CONNECTED TO 



RETURN LIST OF 
HANDLES THAT THIS 
REGISTER IS 
CONNECTED TO 



NO, 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/109 
Replacement Sheet 



FIG. 30B 



RETURN 
FALSE 




RETURN 
TRUE 



RETURN 
TRUE 



RETURN 

mtsE 



RETRIEVE BOUNDS 
FROM METHOD 
INVOCATION 
MESSAGE 



RETURN 
EXCEPTION 




RETURN 
FALSE 



WRITE NEW 
BOUNDS TO 
INTERNAL 
STORAGE 



RETURN 
TRUE 



